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Abstract. Metastasis-associated in colon cancer 1 (MACC1) is 
a newly identified gene that has been shown to promote tumor 
cell invasion and metastasis. The present study investigated 
the effect of MACC1 downregulation on the biological charac- 
teristics of the ovarian cancer OVCAR3 cell line. In this study, 
MACC1 expression was blocked using the RNA interference 
technique. The downregulation of MACC1 mRNA and protein 
expression was confirmed using quantitative polymerase 
chain reaction and western blot analysis. The proliferative 
activity and adhesion rate of the cells were detected using cell 
counting kit-8 and a cell adhesion assay, while cell invasion 
was determined using a Matrigel invasion assay and migration 
capacity was observed using migration and wound-healing 
assays. A tube formation assay was also used to examine 
the angiogenic capacity of cells, and a luciferase assay was 
performed to assess whether MACC1 binds to the c-MET 
gene. The MACC1 mRNA and protein expression levels 
were significantly downregulated using sequence-specific 
small interfering RNA (siRNA). The inhibition of MACC1 
expression markedly decreased the invasive, metastatic and 
angiogenic capacities of the cells, but only slightly inhibited 
growth and adhesion. In addition, a putative MACCl-binding 
site was identified in the 3'-untranslated region of c-MET. 
MACCl-siRNA was also found to significantly reduce the 
expression of the c-MET protein and a luciferase reporter 
assay confirmed that c-MET was the target gene of MACC1. 
These results demonstrated that the attenuation of MACC1 
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suppresses cell invasion and migration and that MACC1 may 
regulate cell metastasis through targeting the expression of 
c-MET. Inhibition of the function of MACC1 may represent a 
new strategy for treating ovarian cancer. 

Introduction 

Ovarian cancer is the fifth leading cause of cancer-related 
mortality in females in the USA. Although substantial 
improvements have been made in ovarian cancer research, the 
five-year survival rate remains extremely low and the overall 
cure rate remains poor. Metastasis continues to be a major 
clinical challenge in the treatment of ovarian cancer (1,2), 
and an improved understanding of the molecular mecha- 
nisms underlying ovarian cancer invasion and metastasis 
may lead to the development of more effective therapeutic 
strategies. Metastasis is regulated by a number of factors and 
diverse mechanisms. Metastasis-associated in colon cancer 1 
(MACC1) (3) was initially shown to promote the metastatic 
capacities of colorectal cancer, and clinical studies have 
indicated that it may be an independent prognostic indicator 
of recurrence and disease-free survival (DFS). Further studies 
have shown that MACC1 is overexpressed not only in colon 
cancer (4), but also in other carcinomas, including hepatic and 
lung cancer (5,6). Various studies have also revealed that the 
hepatocyte growth factor (HGF)/c-MET signaling pathway is 
key in carcinogenesis (7,8). Stein et al (3,9) demonstrated that 
MACCl-induced tumorigenesis correlates with HGF/c-MET 
signaling. MACC1 is a transcription factor that binds to the 
promoter of c-MET to stimulate its transcription, ultimately 
leading to the activation of the HGF/c-MET signaling pathway. 
In the present study, a MACCl-specific small interfering RNA 
(siRNA) was constructed, and its effects on adhesion, prolif- 
eration, migration, invasion and angiogenesis were assessed. 
Finally, a luciferase reporter assay and western blot analysis 
were used to confirm whether MACC1 functions as a meta- 
static promoter in ovarian cancer by targeting c-MET. 

Materials and methods 

Cell culture and siRNA transfection. The human ovarian 
cancer OVCAR3 cell line was purchased from the American 
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Type Culture Collection (Manassas, VA, USA) and grown in 
Dulbecco's modified Eagle's medium (DMEM; Gibco-BRL, 
Carlsbad, CA, USA) supplemented with 10% fetal bovine 
serum (FBS; Gibco-BRL) and antibiotics (100 U/ml peni- 
cillin and 100 /(g/ml streptomycin) at 37°C in a humidified 
incubator containing 5% C0 2 . Human umbilical venous 
endothelial cells (HUVECs) were obtained from the Institute 
of Biochemistry and Cell Biology of the Chinese Academy 
of Science (GenePharma Co., Shanghai, China) and cultured 
in Kaighn's modified Ham's F-12K medium (Mediatech, 
Inc., Manassas, VA, USA) supplemented with endothelial 
cell growth supplement (BD Biosciences, Mississauga, ON, 
Canada) and 10% FBS. MACCl-siRNA or a non-specific 
siRNA (Shanghai, China) was transfected into cells using 
Lipofectamine 2000 (Invitrogen Life Technologies, Carlsbad, 
CA, USA) according to the manufacturer's instructions. Based 
on design principles and the MACC1 mRNA sequence, three 
siRNA sequences that targeted MACC1 and one siRNA 
sequence for use as a negative control were designed. The 
first sequence used to target MACC1 was 5'-GCCACC 
AUUUGGGAUUAUATT-3', the second sequence was 5'-CAC 
CCUUCGUGGUAAUAAUTT-3' and the third sequence was 
5'-GCCCGUUGUUGGAA AUCAUTT-3'. The negative control 
sequence used was 5'-UUCUCCGAACGUGUCACGUTT-3'. 

Quantitative polymerase chain reaction (qPCR). Total RNA 
was extracted from the cells using TRIzol reagent (Takara Bio, 
Inc., Shiga, Japan) and reverse-transcribed into cDNA using 
the Prime Script RT reagent kit (Takara Bio, Inc.) according to 
the manufacturer's instructions. The RNA was then analyzed 
by qPCR using SYBR Premix Ex Taq™ (Takara Bio, Inc.). 
The sequences of the primers used were as follows: MACC1 
forward, 5'-GGCATTGTCCTGGTGTGGT-3' and reverse, 
5-CACTCCTTCACCCCTGCTATCT-3'; and GAPDH 
forward, 5'-GCACCGTCAAGGCTGAGAAC-3' and reverse, 
5'-TGGTGAAGACGCCAGTGGA-3'. The GAPDH gene was 
used as an internal control for standardization in triplicate. 
The PCR conditions were as follows: 95 °C for 30 sec; 40 
cycles of 95°C for 5 sec, 60°C for 20 sec and 95°C for 15 sec; 
and 60°C for 1 min. PCR amplification was performed using 
the Mx3000P qPCR System (Stratagene California, La Jolla, 
CA, USA) and the comparative Ct (AACT) method was used 
to determine the fold change in expression. 

Western blot analysis. The cells were lysed in radioimmuno- 
precipitation buffer, and protein quantification was performed 
using the bicinchoninic acid assay (Sigma-Aldrich, St. Louis, 
MO, USA). A total of 30 fig of protein was separated using 
electrophoresis with a 12% SDS-PAGE gel. Following 
electrophoresis, the proteins were transferred to polyvi- 
nylidene fluoride membranes (Millipore, Billerica, MA, USA). 
Subsequent to being washed, the membranes were blocked with 
5% skimmed milk for 1 h at 4°C and sequentially incubated 
with the following primary antibodies at the manufacturer's 
recommended dilutions: rabbit antihuman polyclonal MACC1 
(1:1,000; Abeam, Cambridge, MA, USA), c-MET (1:100; 
BioWorld Products, Inc., Visalia, CA, USA) and GAPDH 
(1:500; BioWorld Products, Inc.). The mixtures were then 
incubated overnight at 4°C on a rocking platform, followed by 
incubation with horseradish peroxidase-conjugated secondary 



antibodies. The proteins were detected using enhanced chemi- 
luminescence plus detection reagents (Amersham Pharmacia 
Biotech, Tokyo, Japan) according to the manufacturer's 
instructions. GAPDH was used as an endogenous protein for 
normalization. 

Cell growth assay. The cells were grown in 96 -well culture 
plates, treated as indicated and cultured for 24, 48, 72 and 96 h. 
Next, the cells in each well containing 100 ]A medium were 
incubated with 10 y\ cell counting kit-8 (CCK-8; Beyotime 
Institute of Biotechnology, Shanghai, China) at 37°C for 2 h. 
The optical density (OD) of each well was then measured at 
450 nm using a microplate reader (Thermo Fisher Scientific, 
Waltham, MA, USA). 

Cell adhesion assay. For the cell adhesion assay, 96-well plates 
were precoated with 50 ]A BD Matrigel™ matrix (40 /(g/ml; 
BD Biosciences, Heidelberg, Germany) at 4°C overnight. Prior 
to cell seeding, the wells were washed with phosphate-buff- 
ered saline (PBS) twice and blocked with 1% bovine serum 
albumin for 1 h at 37°C to prevent non-specific binding. The 
cells (100 fil) were trypsinized and seeded at a density of 
lxlO 4 cells per coated well, incubated at 37°C for 60 or 90 min 
and then rinsed three times with PBS to remove the unattached 
cells. Fresh medium (100 fil) containing CCK-8 reagent (10 fi\) 
was added to each well and the plates were incubated for an 
additional 2 h. The OD was then measured at 450 nm using 
a microplate reader. The OD values were proportional to the 
number of adherent cells; five duplicate wells were set up for 
each group. 

Wound-healing assay. The cells were grown to 95% confluence 
in DMEM containing 10% FBS in 24-well plates. A straight 
'wound' was gently made by scratching the cells with a plastic 
pipette tip. The cells were washed twice with PBS and the dead 
cells were removed. Following culture in FBS -free medium 
for 0 and 24 h, wound healing was observed and images were 
captured using inverted phase contrast microscopy (CKX41, 
Olympus Corporation, Tokyo, Japan). The width of the scratch 
at the same position for 0 and 24 h was measured using Image 
Pro-Plus software (Media Cybernetics, Inc., Rockville, MD, 
USA). 

Cell migration and invasion assays. Tumor cell migration 
and invasion were assessed using a Transwell insert (8 pm; 
Corning, Inc., Corning, NY, USA). The OVCAR3 cells were 
grown to ~80% confluence and subsequently transfected with 
120 nM MACCl-siRNA or a negative control. Subsequent to 
24 h, the cells were harvested and washed with PBS. The cells 
(4xl0 4 ) were then resuspended in 200 y\ serum-free medium 
and seeded into the upper chamber of a Transwell insert. A 
total of 600 ]A DMEM containing 10% FBS as a chemoattrac- 
tant was added to the lower chamber. For the invasion assay, 
the inserts were precoated with 30 ]i\ Matrigel and 5xl0 4 cells 
were added to the upper chamber. Following incubation at 37°C 
in a humidified atmosphere of 5% C0 2 for 24 h, non-migrating 
(non-invading) cells were removed from the upper surface of 
the filter with a cotton-tipped swab. The cells on the lower 
surface of the filter were fixed in 4% paraformaldehyde and 
stained using crystal violet staining solution. Five random 
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Figure 1. Knockdown of MACC1 expression by MACCl-siRNA in ovarian 
cancer. (A) The relative expression of MACC1 mRNA was analyzed using 
quantitative polymerase chain reaction (qPCR). (B) MACC1 protein expres- 
sion was measured by western blot analysis. Data shown are presented as the 
mean ± standard deviation of a representative experiment that was performed 
in triplicate. "P<0.05. MACC1, metastasis-associated in colon cancer 1; 
NC, negative control; siRNA, small interfering RNA. 



fields were counted at xlOO magnification. All the data that are 
presented are from at least three independent experiments that 
were performed in duplicate. 

In vitro tube formation assay. In vitro angiogenesis assays were 
performed using HUVECs plated on Matrigel. The OVCAR3 
cells were cultured and treated in six-well plates containing 
fresh complete medium for 48 h, and 1 ml of conditioned 
medium was collected. The day prior to the tube formation 
assay, the BD Matrigel matrix was incubated overnight on 
ice. For the tube formation assay, 48-well plates were coated 
with Matrigel (100 fil per well) and allowed to polymerize at 
37°C in a humidified atmosphere of 5% C0 2 for 1 h. Next, 
5xl0 4 HUVECs were suspended in 500 fil conditioned medium 
and added to the precoated 48-well plates. Following incuba- 
tion for an additional 24 h, images were captured using an 
inverted phase contrast microscope and the tubular structures 
that had formed in the Matrigel were quantified by counting 
the number of connected cells in five random fields. 

Lucif erase reporter assays. Luciferase reporter vectors were 
constructed as previously reported (10). Briefly, the pGL3 -Basic 
vector (Promega Corporation, Madison, WI, USA) was used 
to generate luciferase reporter constructs. The 3'-untrans- 
lated region (UTR) of human c-MET was amplified from 
human genomic DNA using the following primers: 5'-CGG 
GGTACCCAGACTGCCTGAGCTGGGGGA-3' (sense) and 



5'-CCCAAGCTTGCGACCAGACTGAGGCGCTC-3' (anti- 
sense). The amplicons were inserted into the Kpnl-Hindlll 
restriction sites in the 3'-UTR of the hRluc gene in the 
pGL3-Basic vector. The constructs were confirmed by DNA 
sequencing and restriction enzyme digestion. The recombinant 
plasmid used was the pGL3-c-MET-promoter. In each well of 
a 48-well plate, 120 nM siRNA-MACCl or a negative control 
was cotransfected with 0.3 fig of the firefly luciferase reporter 
vector and 0.01 fig pRL-SV40, using Lipofectamine 2000. 
Each transfection was performed in three separate wells. 
Luciferase assays were performed 24 h after transfection 
using the Dual Luciferase Reporter Assay System (Promega 
Corporation). Renilla luciferase activity was used to normalize 
firefly luciferase activity. Experiments were performed with 
each construct in triplicate. 

Statistical analysis. Quantitative data are presented as the 
mean ± standard deviation. All statistical analyses were 
performed with a one-way analysis of variance using SPSS 
version 17.0 (SPSS, Inc., Chicago, IL, USA). All experiments 
were performed at least in triplicate. P<0.05 was considered to 
indicate a statistically significant difference. 

Results 

Specific inhibition of MACC1 expression by MACCl-siRNA. 
The qPCR results confirmed that the first siRNA sequence 
was the most efficient at inhibiting the expression of MACC1. 
As shown by qPCR, the expression of MACC1 mRNA was 
significantly lower following transfection with MACCl-siRNA 
at 48 h, with an average inhibition of 75.7% compared with the 
control groups. Subsequently, the expression levels decreased 
(Fig. 1A). MACC1 protein expression was also decreased, 
with an average inhibition of 55.3% in the MACCl-siRNA 
group (Fig. IB). These results indicated that MACCl-siRNA 
effectively suppresses MACC1 expression at the mRNA and 
protein levels in cells. 

MACC1 silencing inhibits ovarian cancer cell prolifera- 
tion and adhesion. To assess the potential effect of MACC1 
downregulation on proliferation and adhesion, cell adhesion 
and CCK-8 assays were employed. The results indicated that 
the MACCl-siRNA cells showed a time-dependent reduction 
in cell proliferation. Compared with the control groups, the 
inhibition rates were 10.2, 12.5, 24.0 and 31.7% at 24, 48, 
72 and 96 h post-gene transfection, respectively (Fig. 2A). 
In the adhesion assay, the MACCl-siRNA cells exhibited 
reduced adhesion to the Matrigel matrix. The adhesion of the 
MACCl-siRNA-transfected cells was reduced by 14.3 and 
25.9% at 60 and 90 min, respectively, compared with the 
control groups (Fig. 2B). 

MACC1 silencing suppresses ovarian cancer cell migration 
and invasion in vitro. Following MACCl-knockdown using 
transient transfection, the Transwell assay results showed that 
MACCl-knockdown resulted in a 51.0% reduction in cell 
migration and a 55.5% reduction in cell invasion compared with 
the control groups (Fig. 3A). In addition, the wound-healing 
assay indicated that MACCl-knockdown slowed the closure 
of the wounds, whereas the wounds healed more rapidly in 
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Figure 2. Effect of MACC1 on ovarian cancer cell proliferation and adhesion. (A) Knockdown of MACC1 inhibited ovarian cancer cell growth in a time-dependent 
manner compared with the controls. (B) Adhesion was examined by determining the OD at 450nm. MACC1 downregulation decreased the level of adhesion. P<0.05 
vs. control and **P<0.01 vs. control. MACC1, metastasis-associated in colon cancer 1; OD, optical density; NC, negative control; siRNA, small interfering RNA. 





Figure 3. Inhibition of MACC1 attenuates the migration and invasion of OVCAR3 cells. (A) Cell migration and invasion were observed using Transwell 
chambers. The cells were fixed with cold methanol and then stained with crystal violet (magnification, xlOO). (B) Wound-healing assay. Images were captured 
at 0 and 24 h. The migration capacity was significantly decreased in the MACCl-siRNA-transfected group compared with the control groups (magnifica- 
tion, xlOO). MACC1, metastasis-associated in colon cancer 1; NC, negative control; siRNA, small interfering RNA. 



the control groups (Fig. 3B). Taken together, these results indi- 
cated that MACC1 overexpression promotes the metastasis 
and invasion of ovarian cancer cells in vitro. 

Effect of MACCl-siRNA transfection on angiogenesis. A tube 
formation assay using HUVECs was employed to determine 



the effects of MACC1 on ovarian cancer cell angiogenesis. 
As shown in Fig. 4, following treatment with the different 
supernatants for 24 h, extensive HUVEC tube formation 
was observed in the corresponding controls. However, when 
the HUVECs were treated with conditioned media from the 
MACCl-siRNA-transfected cells, the average number of 
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Figure 4. MACC1 suppression inhibits the in vitro angiogenic capabilities of ovarian cancer cells. Capillary-like tubes were observed and images were 
captured. Silencing MACC1 inhibited human umbilical venous endothelial cell (HUVEC) tube formation. The number of tubes formed per field was counted 
in five random fields for the blank control, NC and MACCl-knockdown groups (magnification, xlOO). Data are presented as the mean ± standard deviation 
from three independent experiments. MACC1, metastasis-associated in colon cancer 1; NC, negative control; siRNA, small interfering RNA. 
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Figure 5. Effect of MACC1 on c-MET. (A) Luciferase activity of c-MET. 
OVCAR3 cells were co-transfected with a recombinant plasmid and 
MACCl-siRNA or a negative control. Luciferase assays were performed 24 h 
following gene transfection. The relative luciferase activity was defined as 
the luciferase value, normalized to Renilla levels. (B) Protein was extracted 
from the MACC1 silencing group and control groups, and c-MET protein 
levels were measured by western blot analysis. GAPDH was used as a loading 
control. P<0.05. MACC1, metastasis-associated in colon cancer 1; NC, nega- 
tive control; siRNA, small interfering RNA; luc, luciferase. 



complete tubular structures decreased by 39.5%. These results 
indicated that MACC1 inhibition markedly reduces the angio- 
genic capacity of the ovarian cancer cells. 

MACC1 activates the c-MET promoter and upregulates 
c-MET expression. Based on the evidence that c-MET is 
a target gene of MACC1 in colorectal cancer, the c-MET 
promoter fragments between -223 and +60 were amplified 
and cloned into a pGL3-basic vector, which is a positive 



regulatory element. Luciferase activity was analyzed by 
transiently transfecting the luciferase reporter cassette 
(pGL3-c-MET-promoter) into the OVCAR3 cells with or 
without MACCl-siRNA. In comparison with the control 
groups, transcriptional activity was markedly decreased in 
the cells that had been transfected with MACCl-siRNA, 
with an inhibition rate of 42.9% (Fig. 5A). Furthermore, 
MACCl-siRNA was found to significantly reduce c-MET 
protein expression levels to 41.5% of those observed in the 
control groups (Fig. 5B). These results indicated that MACC1 
may regulate c-MET by activating its promoter between -223 
and +60. 

Discussion 

Tumor metastasis is characterized by a number of 
processes (11). At present, the primary cause of mortality in 
patients with solid cancer is tumor invasion and metastasis, 
however, the associated mechanisms remain unknown. The 
identification of biomarkers that can be used to monitor tumor 
invasion and metastasis in clinical practice may aid clinicians 
in effectively controlling tumor metastasis, determining the 
risk of recurrence and predicting patient survival (12). 

MACC1, a recently identified metastasis-related gene, was 
identified by differential display qPCR of the normal colon, 
primary colon cancer and metastatic tissues (3). MACC1 is 
located on chromosome 7p21.1 and consists of 2,559 nucleo- 
tides encoding a protein containing 852 amino acids. MACC1 
functions as a key activator of the HGF/c-MET signaling 
pathway, promoting colon cancer cell proliferation, invasion 
and metastasis in culture, and the growth and metastasis of 
tumors in xenograft models. Stein et al (3) showed that the 
five-year survival rate was 80% for colorectal cancer patients 
with low MACC1 expression, but 15% for patients with high 
MACC1 expression. Previous studies have also demonstrated 
that c-MET is a prognostic factor for colon cancer, however, 
Stein et al showed that the combination of MACC1 and c-MET 
expression did not improve the prognosis for five-year survival 
or metastasis, indicating that MACC1 may serve as an inde- 
pendent prognostic factor. In addition, several studies have also 
demonstrated the clinical link between MACC1 and tumors. 
Shimokawaefa/ (13) showed that the expression of MACC1 was 
significantly higher in recurrent lung adenocarcinomas than in 
non-recurrent ones, and that patients with positive MACC1 
staining had poorer DFS. Shirahata et al (14,15) also observed 
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that MACC1 expression in hepatocellular and gastric cancers 
was significantly higher than in corresponding normal tissues. 
In addition, MACC1 was found to correlate with vascular 
invasion and a-fetoprotein levels in hepatocellular carcinoma 
and with peritoneal dissemination in gastric cancer. In gyne- 
cological cancers, studies (16,17) have shown that compared 
with normal ovarian tissues and benign cancer tissues, ovarian 
cancer tissues exhibit higher MACC1 expression levels. High 
MACC1 expression was associated with advanced International 
Federation of Obstetricians and Gynecologists stage, poor 
differentiation and lymph node metastasis. Furthermore, the 
transfection of MACCl-siRNA into OVCAR3 cells was found 
to significantly reduce invasion and metastasis in vitro and in 
vivo. The RNA interference (RNAi) technique (18), which is 
the most effective antisense technique, is important in the study 
of gene function and the gene therapy of tumors. 

In the present study, RNAi technology was employed to 
knock down endogenous MACC1 expression and to analyze 
the effect of MACC1 on the metastatic behavior of ovarian 
cancer cells. qPCR and western blot analysis confirmed that 
MACCl-siRNA effectively suppressed the expression of 
MACC1 in OVCAR3 cells, with inhibition rates of 75.7% at 
the mRNA level and 55.3% at the protein level. Next, the major 
malignant characteristics of the ovarian cancer cells, including 
adhesion, migration, invasiveness and angiogenesis, which 
are essential steps for the establishment of metastasis, were 
investigated. Adhesion and CCK-8 assays confirmed that the 
MACCl-siRNA sequence altered the adhesion and prolifera- 
tion of the cells. A wound-healing assay also demonstrated the 
significantly slower migration in the MACCl-silenced group 
compared with the control groups, which was further corrobo- 
rated by the Transwell assay. Following the transfection of 
MACCl-siRNA into the OVCAR3 cells, the invasion and 
vascularization capacities were significantly decreased. All 
the results indicated that MACC1 is important for the invasion 
and migration of ovarian cancer. 

Previous studies have found that c-MET encodes the HGF 
receptor and consists of 21 exons interrupted by 20 introns. 
When the complete structural organization and promoter 
characterization of c-MET was analyzed in renal epithelial 
mIMCD3 cells, Liu (19) identified two positive regulatory 
elements and one negative regulatory element in the promoter 
of the 5'-regulatory region, which were located at nucleotide 
positions -2615 to -1621, -223 to -68, and -1621 to -1093, respec- 
tively. Stein et al (3) also identified c-MET as one of the targets 
of MACC1 and reported that MACC1 binds between fragments 
-223 and -68 of the c-MET promoter, transcriptionally regu- 
lating its expression. MACC1 induces HGF/c-MET signaling 
pathway activation, resulting in enhanced cell motility, inva- 
sion and metastasis. c-MET is a metastasis promoter and is 
overexpressed in a variety of tumors. Increasing evidence 
has demonstrated a link between c-MET overexpression and 
increased tumor cell metastasis and invasion. In previous 
studies (20,21), c-MET overexpression in ovarian carcinoma 
has been associated with advanced tumor stage, and the 
knockdown of endogenous c-MET expression using siRNA 
has been found to greatly reduce the invasive ability of the 
cells. Attenuated c-MET expression also weakens the inva- 
siveness and metastasis of colon cancer and hepatocellular 
carcinoma (22,23). As a result, the current study investigated 



the potential association between c-MET and MACC1 in 
ovarian cancer. MACCl-siRNA transfected into OVCAR3 
cells was found to significantly decrease the levels of c-MET 
protein compared with the control cells. Furthermore, a 
luciferase reporter assay confirmed that c-MET is a target of 
MACC1 in ovarian cancer cells. Consistent with these results, 
Stein et al (9) has also shown that MACC1 can directly bind to 
the c-MET promoter. 

In conclusion, the current study reported that MACC1 
downregulation may effectively suppress the malignant biolog- 
ical behavior of ovarian cancer and confirmed that c-MET is a 
target of MACC1 . MACC1 may be important in regulating the 
tumorigenesis and development of ovarian cancer. In addition, 
it is indicated that MACC1 inhibition may be a novel pharma- 
ceutical target for inhibiting ovarian cancer metastasis. 
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